Role of leptin deficiency in early acute renal failure during endotoxemia in ob/ob mice.
It is known that, among human patients with sepsis, acute renal failure (ARF) dramatically increases mortality rates to 50 to 80%. However, the pathogenesis of septic ARF is not fully understood. An increase in endotoxin-induced mortality rates for leptin-deficient ob/ob mice was recently demonstrated. In comparison with ob/ob mice, db/db mice, which are deficient in the long isoforms of leptin receptors (Ob/Rb), demonstrate lower mortality rates after exposure to the endotoxin LPS. In db/db mice, mRNA for the short isoforms of leptin receptors is constitutively expressed in the kidney, lung, liver, and macrophages. It is known that plasma leptin levels increase in rodents after exposure to LPS, and this was demonstrated for db/db mice. Because ob/ob and db/db mice are both obese, factors other than obesity must be involved in the increased mortality rates for ob/ob mice. In this study, the hypothesis that the short forms of leptin receptors might offer protection against endotoxin-induced lethality at least in part by providing protection against ARF was examined. Serum leptin levels were significantly increased with LPS treatment in wild-type and db/db mice but not ob/ob mice. GFR decreased significantly 16 h after the homozygous ob/ob mice received intraperitoneal injections of 0.3 mg/kg LPS (0.37 +/- 0.04 ml/min per g kidney versus 0.83 +/- 0.06 ml/min per g kidney, n = 6, P < 0.01); the mean arterial pressure (MAP) remained unchanged. For ob/ob littermates (+/?ob), there was no significant change in either MAP or GFR when the mice were challenged with the same time interval (16 h) and dose of LPS. In contrast to ob/ob mice, there was no significant change in GFR or MAP when homozygous db/db mice or their littermates received injections of an even higher dose of LPS (0.4 mg/kg). Mouse recombinant leptin had no effect on GFR when ob/ob mice received 0.3 mg/kg LPS injections. However, renal function (serum creatinine levels, 0.4 +/- 0.1 mg/dl versus 0.9 +/- 0.1 mg/dl, P < 0.01) and MAP (68 +/- 4 mmHg versus 51 +/- 2 mmHg, n = 6, P < 0.01) were significantly improved with leptin replacement when the ob/ob mice developed hypotensive ARF with a higher dose of LPS (0.5 mg/kg). In summary, the previously reported increased susceptibility to LPS of ob/ob mice, compared with db/db mice, may be attributable at least in part to increased susceptibility to ARF.